This paper describes a set of models constructed for the purpose of illustrating the combined effect of spherical aberration and out-of-focus conditions on the axial star image formed by any lens system of circular aperture. Representation of the star disks is accomplished by means of properly shaped rotating sectors.
Washington, the writer exhibited a set of models, illustrating certain appearances of axial star images in the focal plane of an optical system of circular aperture, in which various amounts of spherical aberration were assumed to be present.
In these models each star disk chosen for illustration is represented by a rotating sector such as is commonly used to obtain a symmetrical radial distribution of brightness. These models were constructed for the primary purpose of presenting directly to the eye the combined effects of spherical aberration and out-of-focus conditions in displacing light from the central maximum of the diffraction pattern into the surrounding ring system of the star image.
It is well recognized that a study of the resultant effect of aberrations upon the diffraction pattern at the focus of any lens system requires a consideration of the wave theory of light and is of fundamental importance in determining the character of compensation that 1 The application of the rotating sector in representing the image disk of a planet as seen through an ideal aberration-free telescope has been described by H. Seeliger The first term of the right-hand member of equation (3) The intensity at any point in the star image has been expressed by Buxton in terms of the quantities of equation (4) 
IV. INTERPRETATION OF THE MODELS
In Figure 3 , a, the perfect Airy star disk is illustrated and Figure 4 is the corresponding sector. As has been implied, the central maximum of this disk is considered as having an intensity of 100 per cent, whereas at the first dark ring the intensity decreases to zero.
In the model it is, of course, impossible to avoid some reflection of light from the black portion of the disk, and consequently this ideal zero value is not quite attained. The effect of this scattered fight is small, however, in comparison to the aberration diffraction effects which it is desired to represent and has been neglected in computing the shape of the sectors. The first bright ring has a maximum intensity of 1.6 per cent, while the intensity of the second bright ring [vol. s is only 0.4 per cent. As is shown later, the presence of aberration changes these intensities by amounts which are quite appreciable. Figure 3 , b (sector shown in fig. 5 In Figure 3 , c, and also in the sector of Figure 6 , the aberration has been increased to 1/4 X which, according to Kayleigh, "begins to be
decidedly prejudicial" to the definition. The intensity of the central maximum is now reduced to 80 per cent, with a further increase of illumination in the ring system and a consequent loss of contrast. Conrady suggests that this loss of contrast necessitates a more exacting tolerance of 1/6 or 1/8 X in instruments of the highest quality.
The effect of spherical aberration of % X in magnitude is shown in Figure 3 , 6, and the corresponding sector appears in Figure 7 . Here the loss of contrast in the pattern is very pronounced, and a comparison with the ideal pattern Figure 3 Figure 3 , e, intensities were also computed for out-of-focus conditions at two positions along the axis on opposite sides of the paraxial focus. In each instance the displacement from the paraxial focus was such that the phase difference at the selected focus was IX, while, as previously mentioned, at the paraxial focus the phase difference is 1/2X. As a result the model shown in Figure 3 ,/, represents the image of Figure  3, 
